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Miniincisional igation of incompetent 
perforating veins of the legs 
Luis A. Queral, MD, and Frank J. Criado, MD, Baltimore, Md. 
Purpose: The purpose of this study was to determine the effectiveness of a new surgical 
procedttre for interrupting incompetent perforating calf veins in patients with recalci- 
trant venous ulcers. 
Methods: Eighteen patients with venous ulcerations i  26 limbs had incompetent perfora- 
tors diagnosed by duplex scanning. All were taken to the operating room, where the 
fascial defects through which the perforators coursed were obliterated by a "pursestring" 
permanent suture placed on the leg fascia. Follow-up duplex scanning was carried out 
within 2 weeks of the procedure and every 6 months thereafter. The mean follow-up in 
this series was 22 months. 
Results: Initial success in obliterating the perforators was noted in 24 (92.3%) of 26 legs. 
Three subsequent failures occurred within 6 months for a midterm success rate of 80.7%. 
No wound complications or infections occurred. All ulcers healed within 6 weeks of the 
procedure (mean, 23 days) in the successfully treated patients. 
Conclusions: Miniincisional ligation of incompetent perforating veins is easy to perform 
and has very encouraging early results. (J Vasc Surg 1997;25:437-41.) 
Chronic leg venous ulceration is a common clin- 
ical entity whose prevalence is as high as i.3% of the 
population. 1 The pathophysiologic characteristics of
venous ulcers are not well defined. However, it is 
generally agreed that ambulatory venous hyperten- 
sion, usually related to incompetent perforating 
veins, plays the leading role. 2-4 Effective treatment 
has been logically directed at normalizing ambula- 
tory venous pressure by interrupting the incompe- 
tent perforators. 
Traditional therapeutic maneuvers to these in- 
competent perforating calf veins have included irect 
surgical igation and injection compression therapy. 
Both of  these approaches can be effective but have 
significant drawbacks. Surgical explorations have 
wound complications in up to 58% of cases, 5 and 
injection therapy will miss approximately 40% of the 
incompetent perforating veins.6 A new approach that 
is less morbid and more effective .is clearly desirable. 
The subfascial ligation of incompetent perforat- 
ing veins with a mediastinoscope has been recently 
introduced, and early results appear promising. 7-1° 
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However, this procedure requires a spinal or general 
anesthetic, special instrumentation, and an inpatient 
hospital stay. 9 An alternative to this approach is the 
subject of this report. 
This study introduces a new ambulatory surgical 
technique that obliterates facial defects through 
which incompetent calf perforators course in patients 
with recalcitrant venous ulceration. 
PAT IENTS AND METHODS 
The  study included 18 patients with recalcitrant 
venous ulcers in 26 lower extremities referred to the 
Maryland Vascular Institute between January 1992 
and March 1996 (39 months). Ten women and eight 
men ranging in age from 36 to 72 years (mean age, 
57.3 years) were treated. Eight patients (five women, 
three men) had bilateral ulcers. All ulcers were lo- 
cated in the medial aspect of the leg(s). Six patients 
had a history suggestive of deep venous thrombosis. 
Two patients had undergone split-thickness kin 
grafting in the past. All patients were studied by 
clinical examination and venous Duplex scanning. 
All patients had incompetent perforators identified 
noninvasively (Fig. 1). The average number of perfo- 
rators per lower extremity was 2.3 in this series 
(range, 1 to 4). One patient was noted to have. 
greater saphenous incompetence, and 17 had incom- 
petence at the popliteal and tibial veins. 
All patients were treated with Unna's compres- 
sive bandages, and six patients were given oral anti- 
biotics as treatment for cellulitis of the affected leg. 
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Fig. 1. Duplex scanner is used to identify incompetent perforating veins in patients with 
venous ulcerations. 
The patients had the Unna boot removed on the day 
of surgery, and their perforating veins and corre- 
sponding facial defects were marked with indelible 
ink after localization was performed with a duplex 
scanner. All patients had open ulcers at the time of 
surgery. The patients were sedated in an operating 
room setting and underwent ambulatory closure of 
the facial defects with a pursestring suture under 
local anesthesia (Fig. 2). One patient had an addi- 
tional ligation and partial stripping of the greater 
saphenous vein. An Unna Boot was placed on the 
leg(s) to complete the procedure. 
Patients were seen in the office within 10 days of 
the surgery, and duplex scanning was performed 
within 2 weeks of the procedure. Patients continued 
to be treated with weekly applications of Unna Boots 
until full healing of the venous ulcers took place. All 
patients continue to be monitored at 6-month inter- 
vals and evaluated both clinically and by duplex scan- 
ning. 
All of the 18 patients returned for follow-up 
during a follow-up period of 2 to 38 months (mean, 
22 months). 
TECHNIQUES 
The operation is performed with the patient un- 
der local anesthesia and monitored and sedated by an 
anesthesiologist. Four 6 to 8 mm vertical incisions 
are placed circumferentially around the facial defects 
at the 2, 4, 8, and 10 o'clock positions, respectively. 
The incisions were placed through sldn affected by 
lipodermatosclerosis of varying degrees. These inci- 
sions were deepened to the fascia of the leg, and a 
"pursestring" suture of 2-0 nylon was placed on the 
fascia with a large needle. The suture was then snugly 
fled, obliterating the fascial defect and thus inter- 
rupting flow in the incompetent perforator (Fig. 2). 
A handheld continuous-wave Doppler Scanner was 
used to verify the success of the procedure and oblit- 
eration of flow in the perforating vein. No attempt 
was made to close the sldn incisions. An Unna Boot 
and Ace bandage were placed to complete the proce- 
dure. Patients were observed in the recovery room 
for approximately 2 hours and were then discharged. 
No postoperative anticoagulation was used. 
RESULTS 
The mean duration of the procedure was 14 min- 
utes (range, 6 to 25 minutes). During surgery, be- 
tween 1 and 4 facial defects (mean, 2.3) were oblit- 
erated. No wound complications were noted during 
the first postoperative p riod, and all incisions ubse- 
quently healed in normal fashion. 
Initial success in interrupting the perforators was 
noted in 24 (92.3%) of 26 legs. This was established 
by duplex scanning within 14 days of the procedure. 
The two failures had incomplete closure of the facial 
defect and persistent abnormal f ow in the nonoblit- 
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Fig. 2. Pursestring suture is placed through miniincisions around fascial defect, which harbors 
incompetent perforator. Suture is then snugly tied, obliterating defect and interrupting flow in 
perforator. 
erated perforating veins. The rest of the 24 patients 
had full healing of their ulcerations within 6 weeks of 
the procedure (mean, 23 days). During a mean fol- 
low-up of 22 months three recurrent perforators 
were noted during the first 6 months after the proce- 
dure, and 21 of 26 legs have remained nonulcerated 
with permanently interrupted perforators for an 
overall success rate of 80.7%. No limb losses or 
deaths occurred in this series. 
The relationship between venous ulcers and in- 
competent perforating veins was made by John 
Gay 11 in 1867. He clearly described the perforating 
veins of the calf and ankle and recorded the fact that 
ulcers could occur in the absence of varicose veins. 
However, it was not until 1938 that the necessity for 
interrupting incompetent perforating veins to cure 
ulcerations was established by Linton. 12 He accord- 
ingly designed an operation to interrupt the perforat- 
ing veins with a long medial incision? a Linton's 
operation has proven to be successful often, but it is 
complicated by delayed wound healing, skin necro- 
sis, and wound infection in up to 58% of the cas- 
es. I 4 -16  Other authors 17q9 have attempted to modify 
the length and location of the incision(s), but healing 
difficulties have persisted, and medical practitioners 
have largely abandoned surgical approaches for ei- 
t_her compression therapy (e.g., Unna's Boot) or 
injection sclerotherapy. 
Ambulatory compression therapy is an effective 
way of healing most venous ulcers, but recurrence is
commonplace and has been reported to affect up to  
49% of patients at 3 months 2° and up to 69% of' 
patients at 1 year after healing. 21 Injection therapy 
was popularized by Fegan 22 and is sometimes effec- 
tive. However, this approach misses approximately 
40% of the incompetent perforating veins. 6 It is no- 
table that injection sclerotherapy does lessen the time 
of healing and is a valuable adjunct. This has been 
shown on a perspective blinded study by one group 
of authors (Queral et al.23). Conversely, a review of' 
the 10 most recent reports in the literature ofsubfas- 
cial ligation of perforators revealed a recurrence rate 
of 15% in 767 limbs. 24 
It is apparent that any technique that can inter- 
rupt the incompetent perforators and avoid major 
wound problems is most desirable. Edwards 25 de- 
vised a blind technique of shearing off perforating 
veins with an instrument that is introduced under the 
fascia at a site away from the area oflipodermatoscle- 
rosis. This technique is undesirable because it leads 
to painful subfascial hematomas. An alternative ap- 
proach consists of the subfascial ligation of the perfo- 
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rators with an endoscope. This approach has been 
described by Jugenheimer et al.8 and by Pierik et al. 9 
and is very promising. Low wound complications 
and a recurrence rate of less than 3% have been 
reported. The disadvantages of this endoscopic pro- 
cedure include the need for a spinal or general anes- 
thetic, special instrumentation, a significant learning 
period, and an inpatient hospital stay. 
The reduction of ambulatory venous hyperten- 
sion in the subcutaneous veins is of paramount im- 
portance in healing ulcers. This reduction can be 
accomplished by either directly ligating incompetent 
perforators or by obliterating them through external 
fascial compression. The latter approach is the one 
used in this study. Closing the fascial defects through 
which imcompetent perforators course achieves the 
same physiological effect as directly iigating the per- 
forating vein. This concept forms the basis for this 
new corrective technique. It would clearly be advan- 
tageous to compare the described procedure with 
subfascial igation in a prospective and randomized 
fashion. Such a study can better define the role of 
each technique and compare respective costs. 
This study introduces a simple techniqu e that is 
performed with the patient under local anesthesia on 
an ambulatory basis. Our initial success rate was 
92.3% with two limbs inadequately treated. These 
two failures represent an early experience when 
Doppler verification of total fascial closure was not 
used. They are believed to be the result Of poor 
suture placement and consequences of the learning 
curve. Both of these patients with failed procedures 
were taken back to the operating room and were 
successfully treated with a new pursestring suture. 
The three other limbs that failed during the fol- 
low-up period were identified on duplexscanning. 
Two of these limbs harbored recurrent venous ulcers. 
The recurrences were caused by persistent fascial 
defects in two cases and a new perforator in the 
other. All were treated with the application of a new 
pursestring to obliterate the fascial defect and the 
accompanying perforator. Last, the absence of 
wound problems and the lack of significant reports of 
pain have been gratifying. 
The reported period of follow-up is relatively 
short (22 months), and the possibility for recurrence 
is significant. However, we are encouraged by the 
rapid healing of recalcitrant venous ulcers and by the 
confirmed obliteration of the perforators. 
In conclusion, the ligation of incompetent perfo- 
rating veins by closure of the accompanying fascial 
defect through miniincisions is effective, easy to per- 
form, easily learned, and has a low rate of recurrent 
venous ulceration. We believe this technique to be 
the valuable adjunct in the treatment of patients with 
venous ulcerations associated with incompetent calf 
perforators. 
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